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A oHl *fll TiMBW^ *fll *fll ^*Rr 

^71 *fll v}^^6\) o]«fl A o T- 7 ] ^ o] E A_V5l-BV^ ^2<^^ ^SH?]^ 

#31, ^71 *fll ^lTl^ ^Tjl, ^>7l ^11 Tfi ol H^S)-^ ^]1 ^12 <3 

"aT ^^1 ^-71 *fl2 <3<3 <^^--^l ^ol^A>2(-nl-^ ^3 o§ <*] o] fi}- J7 ^-^ ?} 

*)l2 y>a^#^r H^Kr ^7]1, #7l ^2 2]^ #7] *fll TlHH^ 

^13 <S$|-§- A oM 7l^ £^ ^#^171^ ^7^1, ^ ^-71 7] # 

' iii 2c 

4^ 711 °1 H^S^ , ^ TflojB^^, Sell- TflolH^-^, ^e]-^4^5f 

10 o 
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* 

4^ ^HH^s)- 1 ^ ^ ^{Method of forming multiple gate oxide} 

51 la ^fl^] £ lcfe ^2fl 7l#ofl 4a cff T^B^Sl- 1 ^ «o^# ^ 

5L 2a ^fl^l E 2efe £ ^HH 4^ 7])°} B ^ 

31 : «K£*fl 7)^: 32 : ^1 1 Til o] B^SK 1 " 

33 : afll *}^% 34 : 

35 : ^2 36 : ^2 7l] o] e aVs|.b1- 



-in a 
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°fl ^ ?M4. 

*>4-<9 ^iJH $^'90C( System On Chip) 7]<£o] <£^£]ji o]e^ SOC 

7l#^l^i^ 2]- ^*}^ ^oj-ol t^g-Cfl, Olttfl ^^A o > ti}n A l 7 j^l ^ 

<io> o]e^ ^ ^£of| 7 A°] TtQ ^HH^sKKDual gate oxide) 7)<s°} 

4. - 

<11> ol^T]] ^ 4,^^ ^-o]^ ^Jitf ^xfl^l 4 ^^^S. 

^ 4^ *r 9X^. ^l* s^°^K ^V, ^ 

<12> 4«H, 4 4i*H SMI Cf^ 7fl 0] ^ ^n}- 

' (Multiple gate oxide) 7l#o] A^sjJl 
<13> cl-^- s.^ 6,110,842^^1 4^ Tflol^AVSl-^- 7l#o] 7flAl£l^ l 

1 o r 
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<14> S_ la . vfl^j £ 1 C ^ ^5fl 7l^^ T^S. 4^ Tfl O) E A^nl- ^ ^ tij-^^- £ A] *V ^g- 

<15> s. la 6 )) 5.*}$. v}Q Tk°), 71^(10) ^H] 7)%(10)£\ ^(16)1- 3]*] 
^B5fl^i(12)# ^, JI^ £#£1-34^^- (High density plasma nitridation)!- °] 

-g-^H 71^(10)51 t# S^^l ^m^]BB}olc^ cr^ oj:^ ^gj.A (18 )^. ^A^nf. 
<16> £ lb°1| 5*1^1 £ol ; $}7]^^Q(12)-Sr ^i]7]^. 

<17> £ i c ofl ^jq. ^-ol,.^ #^«H 71^(10) S.^M ^ 

^M^-(20a)4 ^5]^5)-^(20b)^ TflolH^S)-^ 
<18> o)v^ t ^%-(18)o) ^^S\o] oioi 7l^r(10)^ S^(16)^l^ ^sMHl8H # 

$7} ^^$-^(20b)°) ^Sjji, ^#(18H ^4^}7-} 7)^ 

£^(14Hfe ^€-#2}-^(20aH 

7llolEAVg).nVnV ^A^Z] ^ Jftofl olj7 o] ^- ^ t\) °] H^S}-^ ^ofl * 

<20> iL ^ o_ ^ 7] ^ ^ 7] ^^ £-^,g- f$\^}7] $n ^O.S, ^S^H 
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^ *J-g-] 

4l TllolH^S)-^ ^<sRr #7] *U TlMB^^ #ofl #7} ^11 7l|olH^l:5|-e]- 

9\ A]l <3^# %^ 4 1 ^§Rr #7)1, #7l afll p>^^1^<H) ^|^fl 
<#7) 41 7])o)^S\-^ a}2<$<% £3H7]£. #7}], #7] 

#3], A cM afll TflolB^^^ A}1 ^12 ^-gr #7l ^2 <^ #2] 

Jf-^1 7)]olEA]-S).n]-oj ^3 cg^ol^j! ^a]?]^ A)2 p>^^## ^^^>fe 

#31, #71 ^2 s]«fl #7] *fll TiHH^s)-^ *fl3 <^-g- ^4*H 

#7l 7l^ S^^- ii#Al7l^ #31, ^ #71 71^3]- #7l afll 7flolH#5l-^-Sl 

^1 cg^ ^.oj) ^2 TlM m^^-i: ^*Hr #3l» £f-<5Rr 3# *V_E1, #71 

* 

<22> o^}, £ ^ol 7l#^-oHl^ f-#^l *l^-§- 7>3 7>7}- ^51 7l#^ 

<23> £ 2a ^fl^l £ 2e^ ^- ^Hj^l *JaHH icf^. 4^ tIH e a>^.*i- yj-a^ SA ] 
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<24> £ 2a oil c A j^ ^ ^-o], tiV^^l 71^(31) 1*} ^ ^^-i: f^U ^1 Tfl o] 

H^SK V (32)# 5A-200A ^MIS <*M^ , *fll ;HHH^£K(32)-gr ^1 

^(1)4^12^(11)^^:^. 

<25> T^-g-^1, *fll 7llolB^5l-^-(32) #<H1 ^ ^ ^^5. 3flBl^^|. 

^ ^1 <8^( : I ^ M-^^l ^12 ^^(n)^r ^A]7l^ ^1 ^^^(33)^- t§>^ 

<26> ^ 2tH] a>sf ^-ol ; 4i ^^1^(33)^1 ^fr^l *fll ^1^1 e AVs}-nV(32) 

5] ^12 <3^(n) s^-a- ^^1^ ^li tUoib^1-si-^-(32) ^3}-#(34)^- 

<27> ^nfl, 7llolH^>Sl-^-(32) f-H^I-^S)-^ (plasma 

nitridation)^ o]-g-^4. oflTitH, afllTlM H ^5KK32) ^ 1^ 

^(nitrogen plasma)* *§^H^ ^sW^i-h r}s. ^ * 

e^-xzq ^(nitrogen radical)^ ^l^HH^^^) 4 VJ f3, IsJ-a]^ 

<28> olsf s.^ p |.^sj.^oilA^ ^^71^ Nz> no, N 2 0, NH 3 , NF 3 ^11- 7]*fl 

£tM*flS] U-fr^TT i^7]^l S-b ^7l Ji^7l^Hl 

0 2 S^r 0 3 7> ^€ ^71^1- ol-g-*Vcf. 

<29> -L?)JL, ^Bl-^nV^^^^- ^iSf^l- 100W~1000W5. ^]7>5>J1, «H SHI* 

0W~ 10WS. <y7}sH, #e^n> 5^-500^^1 JL, 7l^£^ 0°C~600°C-§- 

±^7] *]) 5sccm~500sccmolcf. 
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<so> £^ 44 f-Bj-a*>*l3HI 2)n 41 4 °1 ^3^(32) S.^] %s§S\tt 4 

5Hr(34)£| Hi ^Hfe 2%~20%°ltf. 
<3i> ;£ 2c^l W £<?1, 41 "r^#(33)# 4^W-. °H, 4l ^^#(33) 

^ 4^Tr #4: #4^r(0 2 plasma)!- £44zHL H 2 S0 4 1- w444^ 

i£xr ^lM(thinner)!- 44^# 

<32> 4-S-°fl, 4 A 1 ^^M- irlit^^i ^ ^ ^-2.3. 4^^H 4olEA]-Jr}.4 

(32)4 42 ^(n)^ 1^-43 ^^(m)oi4Ji ^--g-^loi m-^4 ^ii <^^(i) 

4 42 ^(m^.^r ^112 4^^#(35)-i: H^W. 
<33> £_ 2d4 S.*)& ^ 42 *r^fK35)4 ^3 ^^(m)^ 41 

7flolB^^(32)4 ^S)-#(34)# ^4 ^4£(wet dip outM: ^*fl 4^*H ^£4 ?l 
^(31) iE^-l: 

<34> ^Ai ^o}-£-4 ol-g-s]^ l^(HF) 4<1 iE^r B0E(Buf fered 

Oxide Et chant) 7fl<H- °l-§-*}-t}-. 
<35> je 2e^] ^1, 42 *r^#(35)# 4^4. °H , 42*}^#(35) 

3 4^xr #2}SpK0 2 plasma)!- °l-g-^ £44^, H 2 S0 4 « °l-§-^r ^444^ 

(thinner)* ^z^^ oj-g-^-c]-. 

<36> ^-ol, ^2 4^^(35)2] 4^, 4l 4°lH#5KK32)^ 4l <§<*( 

I aja- -fr^ra! <&JL, 4l 7flolH^>S|-^-(32)S] ^13 <3*Hm)-g: 4^R> 42 

°1 &4. 41 711 °1 ^}5r4(32)^ 43 ^^(m)^! A]7]S\JL ^4^1 SHr4. 



A- 
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<3.7> t^g-ofl, *H*H ^2 7ll^S^^-(36)# °H, €^ 

#(34)ol ^Xl§Rf X]l XMm^sKK32)^ ^2 ^<*i(nHfe X]2 7llolH^5KK36)£l 

^r(3i)4 xi3 ^(mH^ xi2 xhb^5K(36H ^€4. ; i5i-#(34)o] -y-s}- 

Jl41- XU 7]lolH^^-(32)^ Xl2 ^(IlH^r Xl2 7llolB^:5|-^-(36) 

$\ 4^%°) <3X]£)^ 7A°W. 

<38> tyty*}, is}^$] #5-4 7l^r(31) ^4 X^l ^5ts\o] 3E.Wfe 
7H V £££ ^11 >D 0 lH^^-(32)^, XU 7)lolH^Vs|-^-(32)iLcf ^^1 

Xl2 7Hol^A]:5l.^-(36), XU Xj^^sKK 32)31- Xl2 7H^B^°]-(36)^ A%- 

vvo.i c]^o)x^ 7H V £tt XMB^J^S} SS]#(triple) XM^tfS^ 

<39> 4 Til O] M^^-S) -T-^l* 2:^*1-71 ^ £^r5-TT XI 1 7fl olH^^(32)2] 

^Ml, XI 1 TflojE 4^(32)^ 2 *> s£ ^iLS # -=-*H 

&°mxi ^li- €-3M^ ^ 5U4. 

^ f-^ Bell XI <X H^isK^H £ X]^ *r 
<4i> s. 30. ^ 4^ XHm^^M; 4°^ ±7-}^ ^sj-tb ^4 
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<42> e 301] £A]sl £01, ^^(Low Voltage; LV) pMOSFET , ^QMQi Medium 

Voltage; MV) nMOSFET , JL^CHigh Voltage; HV) nMOSFET ^ ^^(LV) nMOSFET7> ^ 
^1 *r4^ 7]^-(40)^] o]-& M0SFET-&# ^^}7) W ^£#5H-(4lH ^ 

^ai, z}- MOSFETtt #0]^. Jf^S] tIH B^sK^l 9X^. 

<43> d1 *| , x] ^°J-(LV) pMOSFET^- *1 # °« v ( LV ) nMOSFET^ feS^^l ^ sHH 44 ) °1 

^l7HolHAV5).ni-(43)ol ^^jl, ^^}^i<y-(MV) nMOSFET 0 !] tt 7flolB^5]-(43) 
iL4 ^2 7flolig.xj-sj.nV( 4 5)oi ^sH, jl^Q nMOSFET^ ^Sr *1|1>1WSW 

<44> ZLE]J1, ^^(LV) pMOSFETfe- S^^l ^s}-#(44)ol ^Mtt ^jlTflolH^^ 

^€ ^ 4H1 p<§ H£H7l ^<y^ #el^el^K°lSr p + 1-s]^e|§-e|-) o.^ ^ p + 

Til o]e^ ^-(46)4 f>\ZLv}±3.U7)2] 3lr 0 l %$$5L, °1 p + #3^51^ 7\] 
^^^^•(46)4 *>^>^H(47)^ °^^oil >i^|o)^(48)7> ^^4. 

<45> olsq- ^-pl ( S^ol lls^g ^H^ol^sl-Bl-^. oj-g.^-71 nflg-ofl ^^^o.^. S^^fl 

1 P + l-sl^e]^-^ ^-g-^h ^ $Z<H cfl^M ^ ^(symmetric threshold voltage)^: 
<r $14. 

<46> t^^KLV) nMOSFET, f^Ti^CMV) nMOSFET ^ JL^ nMOSFET ^z|^ 

Tfl^lHt^^ # *A € ^Hl ^ nil ££H7}- #ej^e)^s]-o.^. ^ n + # 

5)1^1(48)7} ^£4. • 
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<47> S. 3°1H, l\ MOSFET^ ^H^a^hI- ^flf- gJL z}- ^fl o] 

<48> s. 3ji|- ^o) j ufs. 7]]o]H^}3)-^- ^7)11- -S-^Vv ^ei r£*>l- ^fH 

51^ <»>Mji f £ W>] 4^ ^ MHH ^ 7}^1 

<50> w>4 M. M}-^*- 1*> a>2}-, TllolB^^- ^ 

2*> ^Vs)-* f-sfl *v tJ-^^V ^?fls>] TflolHAV^-i- ^ ^Tii; ^ 



i o -in 
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* 

1] 

7]^: #4 4l TllolH^^-ir ^*Rr #4; 

^"71 4l TflolB^Bl" Aj-ofl #7] ^1 71) o] 41^^ gfe 4l 

^-71 4l n}^#4 ^sfl ^#^1 ^-7] 4l TflojB^Sl-^ 42 ^ 

1 

A o V 7l 4l nJ-^^-g: 47^Kr #7)1; 

4 V 7l 4l Tflol^A]-^.^^ 2fl 1 ^4 42 ^^^r S3 ^"71 42 ^ ^ 

^"41 7]}°}^^2) 43 <$<*\°}?}J1 i^#A)7l^ ^2 P>i^## ^^Rr # 

31; 

#7] 42 *}^iHl £]efl 41 4°lH^]-5}-^ 43 ^-i: A^^H 

A oM 7i^ t ^i7i^ #4; ^ 

» 

^-71 7]^ #7) 41 4°1B<+S)-^ 41 °§<*\ #4 42 4°1B^^ 

[3J-?*J- 2] 

' 4rt4 5a<H^, 
#7] 41 4°1H^^ 42 1^171^ #4fe, 
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$7] #e}^pV€^^^ ( N 2 , NO, N 2 0, NH 3 , NF 3 °m 7l*fl#s] ^7l^^ a 

f-AS-^-Ei "^Mf^ 4:^71^ iE^ #7l.4^i7l.^ 0 2 Sxr 0 3 7> 

♦ 

[^¥# 4] 

#7l #el-a^>^^^r, 5sccm~500sccm ^MHH * SL^Hr 
"P"^* 51 

#7i ioow-iooow ^^^i ^^si-^sq- ow-iow^^l^l uM°1^ 

l-el-SP>l- ^a1?1jl, 0°C~~600°C 71 ^£^1 a| 5^~500i£ 
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[JE 2b] 
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